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mmm 

HStfF«*©*H] 

3 a >f tf/Hfry- 6 3 i: cm p JBx^ y „ 

[«*3(2] Uian^fjf^B;, lfllt 2/ 

3 i: i: •t l fcSB*© c M p fflx 5 y „ 

i x«»#«2 tcSBiKocMPffixe? y . 

-Y fti/IKf-a) 1 ftftf-Stt, 5~3 0 nmt'fe«ri:S:Mi:t5i^lM 
ff:£3g 4 <D ^ -f ftjfiMCflBJR® CM P JB * 9 «J . 

1 ftS^Stt, 2 0 nmAy*SV\itS»Hfc"t 

4 © v^-rti^icM® c m p m x 5 y . 

[11**7] «rBnn>f ^ttW2«HJSt±-c»<5»&K:*v^T, itrfE 
~9 0S*%T»»«3.il«:'»l*J:"r*ll**6lC|B«©CMPfflX5y. 

fcWfllfc-r 6**3(1 »S»*S4 lcv*r*tfr£|B*©CMPffi;*5y. 
St, 
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[0 0 0 1] 

CMPJSX^yjCWU fc<CDRAM*Wiin2?yi'LSIlCj& 

CMPfl|X5y3feOfi*i«:«V^*#i»:S6*©l!3t*tSK:|J|-rs. 
[0 0 0 2] 
[ft#©&ffi] 

*iTv*<lifryTH:fc<, lrlAvtfH©*A%»iS»lcff*>*iT^i5. Hittf, SB 

K (ILD) fc£©HW8#*A/*Cv*s. 

£<{C, CMP (Chemical Mechanical Polishing) (it^ffiWMf&WB) 

J f>*IHM»KJ&4f©fixn-^a> (Erosion) R0nE»&^©^*/b* 

CMP*a6TttBaiia5^t:*-7t-4<y yS/^ytCAS-^-f v2/>y (Di sh 
ing) (CJ:&;i XtHfiMK v i/>^4CSi/-> 

9 (Thinning) ?;i/DX^8^§<, £fc bT:nn - 
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[0 0 0 3] 

l$7LT^Z> a 9F«frC*Ktt, fixn-^a >£#-5fc#>tc, 

Ro b e lttT'miR$tlTV%SA-FP a d (IC1 0 0 0- 

p a d) «i;^;%*e>^^^%(0•r*^±x^-^^>S:^KIW•^•sz:fc^^^:*^&x5U?: 

Lfrbft#e>, tfiA-KPadm fiiD-^a 
ISA- KP a d S«V\T%X^ ^y^©£S&v\<}:e>lCX7 U fiJCD^S:0e^ 

[0 0 0 4] 

* fc, if'r 5/>tt»S:**r 6IRK:ttJfW3KailtK:*f hT*>V7 Lfttttitf ft 
fcfcK. +ftt>"6, fi9F«til& ffixn-i/'ax ftx^7»fc*5it*ta 

* t ttW*«*»®*HF-©*ai £ cm p ic n > h n -;i/-r 5 r i: tfmmt ft o r 
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e> ti s © » z. © «> i: e> n s . 

[0 0 0 5] 

Hilt, 7 a. - u F8s-ej*j* a tife s/ u * &&)/)i>ffrmT*&j&2tifrn n -i 

V>T, &*Ki$C (%) &*t>U HS^S (nm) S:^teL,TW 

So na-f^;i/^©^«SI!tfti^Att, n*mi 5nm#l 1. 8 
(<j) ft*. nn>f^S?0*«|ISS[ftS«BH tffl2. 9nm^l2. 

2nm#2 5. 2%&£«>-5 (a) ftJiffeSo 
[0 0 0 6] 

S2tt, CMP*aiCfflV^6=tD-f JOMft-f'CDtt-J-a (nm) ©^fb{C#58l 
(Cu) ©ffl|g&«©^ft;&t>*:cn-^g (nm) Bl 

CfcV^T, fBtt£#9Ffltitff (nm/mi n) „ «|^in-y3>ffl^§3 
(nm) fc*fc>U igmttxnj #JI,*/V %1St3-<Dlj&4£ (nm) &*;fc>LT^ 
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[0 0 0 7] 

n 4 ^/wtfitf-tfl^LT^ v>T> £©^#©3*lfr3MSU:, 100 

V*T, 1^3 n^#;i/*j^©l 5~3 0 nmt^5i7(;lt*S 

v*. «r»an>f^tt-?-*i<2a3Ba±T?»*ii^(cfev^T, * l © a n -f *7i/K 
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m*. 2 0 nm.J:»J*gV*#, L<«2 0 nmJ:fJ^<, 60nm£*TT* 

mmm 1 n a v^m^m-* * mum. 2 &t$*tiPMH-<D nnj #)m*®m 

% «±© fg-^ X & £ *l X H S i: ? {C V X & ^ . 
[0 0 0 8] 

& S ^ rr n >r 5 L T ^ s^ffiTfe & 3 ftsfcH^tf l o 

i (OC 2 H 5 ) 4 , Si ( s e c -OC 4 H g ) 4 > Si (OCH 3 ) 4> S 
i (OC 4 H g ) 4 ffflS Hfr&«, Al (iso-OC 3 H 7 ) 3 , Al (O 
CHg) 3 , A 1 (OC 2 H 5 ) 3 , Mg [A 1 (iso-OCj % ) 4 ] 2 
fcifGDA Hfc-£*&, T i (is o-OC 3 H ? ) 4 , T i (OC 4 H g ) 4 fc£T 
©THb-£#l> Cu (OCH3 ) 2 )&£<DCuft;-£^ ^-©ffftTa, V, Fe, 

awr^-**. flfsiA<j9i«. aiMt***. mmry^ 

-tfA-feU tfAJfeiffcX^U <f»KlO. l~5wt %;g,g-3-iJ<fce>{CLT : fe>&^. 
4fc, W»asHfflfiI±S:tt*»*»ilI5W (2) tUTVD^E S/atf», 

7'JCO. 0 l~3wt%gate#S-Br«J:3lCUT%>AV^ 
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[0 0 0 9] 

Sfeic. olu - i/Byfc-a xt ? ZMfcWMm (3) tLX. 

7-*y. %?-*y, ; -*ytf$&tix&v. •€-©#•?*>, vfisfr^yny 
xjvtsym. jKu**s/x^-uyr^^r5>, poe (13. 3) ^vvu 

x—rJl/fcifS: 0. 0 1~1 wt%m&-5%ir$>&o\ZlsX%&^. r.n&fflis 
fttfHtt* (l) > (2) , (3) tt, ±X®MVX*>&^L. (l) + 

(2). (i) + (3) , (2) + (3) %b<&*»n? v*. itfiax^ 

{CttpHO. 5-1 2<Dm®X*$>R?Z>£olZLX&&^. tME¥*tt£1E©3i 
u, Al, W, Ti, Mo, Nb, Ta, V, &V\tt£4lg>©flUgK. 

fc#-CS<&. 2 3c*t?«a:, »»*«fSLtSXtti/— 9 , -lfflffS%»b<tt« ; f«* 

[0 0 10] 
[3M!©*li6fflJH»] 
#T, BaifSr#fi8l/T»W©l5jk©?IJ«S:»liS1-6. 
*t\ H3#MH5fc#MUT*l©ia&«fcflifl*N&. 
B3tt. CMP«««:XSK:*»*a»fti6«©»3fiXlifeimi , t-*XS»lBBS 
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2fBBoan>f ^f/Hfi^bJfcSCMPffl^^U *Mv^, 48*. & i/'Jnvf 

[0011] 

*.«, s/y 3^«MtR&ifa)«»Bii o i &»ja-rs. act. n»ki o i©3? 

iBS:¥fifl;UT*»6. »S4 0 0 nm©BaW»l 0 5fe^#->=:2/^45. * 
K, Kffl 0 nmSftCDStUTRfc LTffl^&ft«T aN5>ft (TaNK) 1 

o 2&m»iii o i&meiii»i o 5©i^»±K:*ats«*. ^b-t, £©±k 

JK^8 0 0 nm©C ull03&J/- KJf ttd-OX/ly * y >if&lli& J t<D±.<D 

**>*mic&vmmi<-&€> (hs (a) ) . &ic. r©syg$f<z>xr7y &*«i 

0 0*ffiC«»bfc#&CuI!tl 0 3©*IfS:CMP*J*K:J:yW»U 

mmmi o 5^sp©cuk&cuib^i o 6 (03(b)). cmp&ji 

14. TaNHOl-Whf^tS. 

9A**««:lD*.T;*9y<DpHfc9. 2 Kn> h a -/l/T*. WSKS^tt, 1 
SnmCnn-f^l/i'yAl : 0. 8%. lM?g4 0nm©3D 
>f40b$/|J*2 : 0. 2%©2aS03n^^;V!K^-?:MVN5o Zl ft 5> 3 a -<f # 
<n/S/U*tt, (TEOS) aftl^d-fitC A »J £/ftL&%G>-£%S. * 

fc* 4r>fa-M»y U f-h y SAfcilMftOfetKZnffcJSln. 9FJi^ 

#14, X7')7D-: 200cc KCIC1 000/SUBA4 

0 0, ffig (DF) : 3 0 0 g/cm 2 , hv7V>if (TR) BMHR : 1 0 0 
r pm, #->-r-:7> (TT) gUfgjR : 1 0 0 r pmfflMtCMPjSi&fi 



8 



ftt!E# 2001-3060499 



#2 000-249129 



[0 0 1 2] 

^mtVa.-h, miCj;£t£3lS&ffi©CMPffi*C«fc£CMP4#tt£04 (C 
a^-fc H4©ttffttt. xta-S^aV (Erosion) /WMH&l 0 0(im^ 
£3 (nm) £3tfcL, ttttii, tf-A-Ttf'J >y $/:x (%) fc**>LTH<&. 

tt*tt*C*ft«Cufc©ffl»»«#4 3 2 nm/^\ xd-2?h> (SUM 
tflOOpmlCftU +10 0*O*-rt-#'j?^»*W 
©CuS*#&<&«4§&£jftl#'*-&) ) #4 0 0 nm1*fc?>&. 

£*iic#u *»fla>]efiS&Mv^*i:, Cu»l3Stf5 2 0 nm/^i:l!i2 
o%fa±u xn-s?a:/#2 8 nmfcj|iiiftjc&#^sr£.#T?£fe, 1 
W^«©ffi±Xtfxn-$?a >©*#©«*«:, c uKH<z>$iirK:#j&3ti 

[0 0 13] 

A^XfcOVMTtt, (95©J:3&HffilC&&. HfcfcV^, 8N£tt. Cuff 
fgj&g (ni/min) , iD-y9>©*«3 (nm) £&bU 

IRtta. ttf§i5nm©3n^^j/'j*tt? (rm>f #;i/$/y;*ji) ©«£ 
(wt%) /WMfrfl^-** (aa-f^i"JAl+3D^f^J/'JA2) © 
8ft(lwt%) fc&bLTViS. MSSFti, aD-f^'J* (15nm) I 

'J* (1 5nm) iiS©^lC#e>CuW^SS:^1-#14ftiS85:^tobTV%S 

„ cuKtarL-cwMWi©** («*amw>*svo ^a-r #>s/u#2 (40 

nm) 0. 5wt% (W»i(§^±#©$gK 1 w t =in>f 

l©*-B-#*;t<&K:o*i, fixn-s?ax *3*«f»**flifr* J:iK^6. 
aD-f^J";*i#o. 9 (tt^£tt»K9«©»£) «±Cfc6fc, an>f 

[0 0 14] 
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TaNRl 0 20DW»£g#/j\3< (3 D -4 U * 2 U y ^{C 

SStT aN 1 0 2© I/- htfjfcn) , ig&ony h o (nn-f^ 

M";*2:0. 2 wt'ftfcjg&Ufc,, 

TaNtt, tt : f«©*|}V^5/y*T?»*K:SI6*l*V^ TaNjg|102 
T * U v ^ h y ^ S « S y n t X IC tt« » V fl!3f6© 7 a - A F S' U * 
*»&*»lfiC53n>f 4f/I/S/y*C'r6£i:lCJ:»J, TaNUl 0 2©9MHtft& 
1/5 (»3na/») *U«*CTaNRl 0 2Tf*'Jv 

&&}C, TaNll 0 2 CD^USP^ (fftMRl 0 1 «D*BSK:»jaS*lfcT a N 
nn-f^'J* (30nm) : 3wt%. x*-l/>i?T 
5> : 0. 0 5 w t %, p H 1 0CD^5'J SrfflVV X^VVU - : 2 0 0 c c/ 
DF : 3 0 0 g/cm Z . TREKfSt : 5 0 r p m, TTDSClt : 5 0 r p 
nu TOMO^ff-eCMP^T, (03 (c) ) . ZL<D£$KL 

[0 0 15] 

unfile J: CuK:#lNMnif**«##&*i*fc«>, Xfr-7yhififo±. 

«#W±f*fc»IC» BSIi©S'a-hS6«*y* { , f£5fe© 1 aSIfcB 1 © 8 0~9 
[0 0 16] 
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JgjfcSfU Stfi*IJU:K:*feBt£ *ife&JRH& CM P J: U 

tS^tCioT, S«jfic*»a* *ifeAHRfe« b T-t*i£t*f.<D*«K&B{ 

S-f, S/U 3>*MIM*fc£©»R2 0 0±fC$?3 4 0 0 nm«)gSi^fi|2 0 51: 

^*->r.>y#j*bfeilM*R2 o i ££T*js^*IMMi2 10ft 

Nb^'ft (N bR) 2 0 2*15 nmJPHRfttfA 1R2 0 3 *8 0 0 nm» 
fyt&XyCy*U>^CJ:yJtai*** (®6 (a) ) . 
[0 0 17] 

All208«>«*dftCMP{:J:tJRSst« (86 (b) ) . Z1Z1 

WFRttffcbfe. x9yc*ft"*5flMfcji9K:o. 5 wt yo^iiaaiT^^-^A 

1 5 0#|S««2 0 0RB&9FRU Nbl202T'^hym. Zl©fli3i© 

HT%u MRR2 0 l(C#b?4r*-S?l&I»feVt. *JC, Nbi2 0 2ffl^I& 
gP#&$?£LT, KR1ft2 0 51CCD*A 112 0 3 ZBhT, i*l*S*ii*K 
0 6 fTS (06 (c) ) . 

Z <D CM P&SXigT' ttN b JRBSt jc#(CiHII»BI% HfHfr IClFFRf 3 *lT L £ 5 

, wrsb-k * stt8R"»<z> # * - bfcw *uf& e> fcv^ 

[0 0 18] 

07 tt, tB*R£#1-S*9&i££ft*&ftr (7a-AK«6) ©CMP^ttfcg 
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SlfcU ttMtt* X 5 y n S 3 n-f 401/ (nm) Sr^fc 

. tt^l 5nm©*aH3D^5'y*ft? (3<Z>il ^ 1 . 5f 

fcS) 5rfflv%Sifctc<ky, §&<, £o**ft<»tf«*ilM«IC*fb 

■i-*rj:#T?s»*Jiiiitt* i^shf©*^*****., «*«tf-jwe*s*i!tv* 

[0019] 

5= /t-r x fc» {c izmmmicM? § x * 5 y f- & i? n tc h tt ttti e> as 

»*0. 0 2 5wt%Wlfe o 
[0 0 2 0] 

«f**frtt, lfJ|A7 KC^Ufy : P o 1 i t e x) , 

2 0 0 c c/d^ DF : 3 0 0 g/cm 2 , TREHER: 60rpm, 
T TEHSiSt : 1 0 0 r pm-?M?ofc. 
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•f-s±si8i©S!i*u gBii^/&i$©*#;b^y©fc«>©ss£S/3-K yy^77 

[0 0 2 1] 

tfes. zamnwa. **fci©»«Ki»*Lfew*tt-f«i^k&«fA.. lata 

WlJS^tt. l fctf^ft n > h n - * S #i fc 3 «JH© 3 n >f *> 

S-f &ig£i£i6-f&o znmMWen. Mxil *y>?x^> (w) ©ffftX 

K© |SJ± t , x n - 5? a > 0 *<B jW*J*S *i -5 W *V 5/ >Kflft<Z> & 
sfeT, 5/y3J/iMMMfc£©aS*3 0 0±C, $S3 4 0 0 nm©IHi^fi|3 0 5 

3>$Mtllfc£©*fif§ffi3 o i fcjgjfti-s. &ic, 

T i NJg|3 0 2S15 nmJWSi|£Rt*WBl3 0 3 £ C V D&tC J: 6 0 0 nmjp: 

mmmmtz ms (a) > . *ic, wri 0 3&tfT i nbi3 0 2©w»* 

&CMP{C«fcy^*-r-5 (0 8 (b) ) . s t-s te paKUyS/rLT? 

[0 0 2 2] 

* 9 u mm*, mimic 5 w t %<Dmmm 2m. &mmt. uiwt %©vn 

0. 5wt %©i§H^7> ; e:^A^5:A*l£., X7'J0pHlt 1. 5 
W©W***©**fc: an-f *>2/y* 1 (M^il5nm) &2. 5wt 



2001-3060499 



#2 000-249129 



T i NCD^il-ft; : 3D>f 2)2 (fi?i4 0nm) £0. 3wtl 

i*BigJK©^fc *J : an-f XfrTJm- 5 nm) fcO. 2wt%tl 

fco £*l&*H c -tt , r'<T£'&Si:l. 5T^ofc. 

CMPlfeftS, :2 00 c c/*K fftf/fy KCIC100-P 

a d , DF: 3 00 g/cm 2 , TRUHkIK : lOOrpm, TTI3 

1m. : 1 0 0 r pmtS'J, Iffl^l 6 OW©CMP?:fiofe. 

-£©^IH, in-i?a> (@gi$fg: 5/ttm. + 5 0 %®^--/<-jKU y J/a) 
fi3 0 nmT'&ofe, r*l{C#U «f*l$IB2 10#, ID-i? 

my it 1 8 0 nm-efc»J*S«i:Jfc^6itt!5!^. 
[0 0 2 3] 

cm p e> isao?* > y /nwsa:* 1 ©nmw t % s . -r* t> 

Cuj&l 0 3©7Xffi&£CMPK:j:»J££'*'SX8, TaNIlO 2T-CMP 
fcxh^S-ttSIg (®3#M) tt. *l©*li«i:HD-e*«. 3ti*T2 

[0 0 2 4] 

£©<fce>&afc#iis Ilfi^T-feSnn-f *;i«-y-0tt-?8aws < a:/ hn 

#-r«&#>, (i ewx*&<, ( 2 
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g) ©n> hn-;i/=bMsre&.5. Wx.li, 09 iz^-f^oK, fcB 1 ®?: 2 5 n 
mi:U 5, 3, 5, 7 tmtZHTCMPft&ZM^&t. Cu 

T, mm&tt* Cummmm (nm/mi n) , ffiffi&&. in-i;a>0^ 
£ (nm) £3**3 U X5UfC#**lS3n-f ^;i/!S^a)^K$:^L/ 

g5 fcjIASi;, Cull 0 3#.tfTaNJgl 0 2 JilCfiHfrfc* * ^ y^##< 

*fcr©SISgM©^#2 5 nm, 3 ©* 5 U trffi^S ID-J?3> 

£Se3fc©l 1 6 nm (04#jRQ fr5>6 6 nmil/jN$ < #|JiSlT*#-5„ 

[0 0 2 5] 

2 3±K:fc):W&§l2 4#J&y#tte,*lT^.5. (* - 24© 

«HMB5*tt2 3 2fctfW»«2 4 fclB*S**fcftK:£ft&©tM>*#KaM»$'"V 
7h2 6#Sfi3*lTV**. £©«|fr5/* 7 h 2 6 tt, ^- # - 2 7 {C «fc U EPS 

{fSltt, Klft$'*7h3 2lC8|jE3*lTVi&. *fel©l»^7b3 2tt, 
*-*-S 3ICJ;^734W3 5 &^ UT®!?E£*lS„ SGHRtfrS'-V 7 h 3 
214, K*£3 BClUfeSftTH*. ifd3 6», $/ U >#3 7 leflt »J #tf & 
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ft, i<DS/U >#3 7{C«fcS±T©#l&fC^V\ I»^3 6B±Tt5. 
U >^3 1 {C@Jg£*l£¥##? OfcWJt/'Cy K2 5 <DmiZ&X5 V 

[0 0 2 6] 

#Ctc, SI 1 S*BBbT*»WK:««CMP*jSS:aW!f *. 

5x5'j t j6DXjAic»T L & # y y > & *? 5 . 

rcD^J6Mtt> -flfCTSfr, #»IHJ*, z: ft {c|gj£$ ft a 

fiM^riB-c**. £fc> 3n>f #>tfrj-au s/y* (sio 2 ) fctfMMciyg 

ftlfeSUBLfetf, Al 2 O s , Ti0 2 . Zr0 2 , CuO, SigN 4 , Ti 
[0 0 2 7] 

z: i: ic j; y mffft%£ft&fix a - *; a y <d * * & cm p zi i: 

[01] 

CM P J@ -x ^ y ic-^i; fts a n >f i: 7 a. - A KSMPffl A 9 y * 

[02] 
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[03] 
[04] 

CMP^S{Cj:5xn-^3>(Z>^--/1-jJf U y^^fe#f4$:3t1-#ffi 
[05] 

CMPjSlilC<!;5CuRRilXD-i;3>ffl/jNfif (1 5nm) ©i 
[06] 

#3B9i©ffl 2 ©ftKff&MHi-Sf&XlIliniiBL 
[07] 

CM P&JIlCfcttS X ? 5 -sy n D -f >C<Z>B9#?:f£f$i^5$l 
[08] 
[09] 

[01 o] 

[011] 

[##©»«] 



2 0 • 


• • tfx/V 2 1 


• • • 7,7-- V. 


22 • • 




2 3 • 




2 4 • • • #F0§ 


V 2 5- 




2 6 • 




2 7- • • =E- 


2 


8 • • • EtfgOl/K 


2 9 • 




3 0- • -Ij 






3 1 • 


• • h^^y>^> 


3 2- • • | 






3 3 • 




3 4, 3 5 • • • 




3 6 • • • tt&d. 
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37- 38 • • 

100, 200, 300 - • • 

101, 201, 3oi - • • /**-~y>fzmLit.mBm> 
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